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Z^yUU^NAND POiVER OF ATTORNEY 



As a below-named inventor, I hereby declare thai: 

My residence, post office address, and cmzenshtp are as stated below next to my name. 
J believe J am the anginal, first and sole inventor (if only one name is listed below) or an onpnal. first 
J,djom, inventor (if plural names are listed below) of the subject matter which is claimed and for which 
a patent is sought on the invention enntled: 

TREATMENT OF CENTRAL NERVOUS SYSTEM DISEASES BY ANTIBODIES AGAINST 



GLATIRAMER ACETATE 



RECEIVED 

APR ? 4 2002 



the specification of which: 
(check one) OFFICE OF PETITIONS 

IS attached hereto. 



X was filed on June 20. 2001 



as 



Application ^nnl Nn 09/885.22 7 
and was amended 



(if applicable) 

I hereby state that I have reviewed and understand the contents of the above-identified specification, 
including the claims, as amended by any amendment referred to above. 

I ncLTiowledee the durv to disclose to the U.S. Patent and Trademark Office all information known to me 
,obe maieZl la pa.'entabiUty as defined in Title 37. Code of Federal Regulations. Section 1.56. 

1 hereby claim foreign pnonty benefits iu,der Title 35. Unued Siaies Code. ^-"^^J'^<f/<f/^^^^^^^ 
^ASrb'l of any foreign application(s) for patent or invenior's cernficaie. or Section 365(a) ofanyFCT 
international Application which designated at least one country other than the United States, listed 
helow I have also identified below any foreign applicanon for patent or inventor s certificate orPCT 
Iniemanonal Application having a filing date before ihai ofihe earliest application from which pnonty 

is claimed: 

Prior Foreign Application(s) P-^orify Claimed 

Number Q2umn: BhnsMois. M 



N/A 



Dtclaranon and Power o^^rf>*y ^"S* - 

J hereby clatm the benefit under Title 33. United States Code. Section l!9(e) of any United States 
provisional applicanon(s) listed belo'* -. 

Provisional f^ ppUcahonNo. Fill"? paie Sffifitf 

60/287, 171 April 27. 2001 Pending 

60/269.788 Fphni^rv 16. 2001 Abandoned 

60/212.577 June 20. 2000 Abandoned 



; hereby claim the benefit under Title 35. United States Code. Section 130 of any United States 
Application^), or Section 365(c) ofonyPCTJntemononalApplicoTion(s) designanng the United States 
listed bekrw. Jnsofar as this applicants discloses and claims rubject maner in addition to that disclosed 
in any svch prior AppUcarion in the manner provided by the first paragraph of Title 35. United States 
Code. Section 112.1 ockno-wledge the duty to disclose to the Un ited States Patent and Trademark Office 
all information known to me to be material to patentability as defined in Title 37. Code of Federal 
Regulations. Section 1J6. which become amiable ben^en ihe filing daiefs) of such prior AppticatioeifsJ 
and the national or PCT iniemoiional filing date of this application: 

^ pnJication ^rial No. Hfint Ppff SfiflU 

N/A 



And J hereby appoint 

Jolm P. White (Reg. No. 28,678); Christopher C. Dunham (Reg. No. 22,03 1); Norman H. Zivin (Reg. No. 
25,385); Jay H. Maioli (Reg. No. 27,213); William E. Pelton (Reg. No. 25,702); Robert D. Katz (Reg. No. 
30,141 ); Peter J. Phillips (Reg. No. 29,691); Wendy E. Miller (Reg. No. 35,615); Richard S. Milner (Reg. 
No. 33,970); Robert T. Maldonado (Reg. No.38,232); Paul Teng (Reg. No. 40,837); Richard F. Jaworski 
(Reg. No. 33,515); Alan J. Morrison (Reg. No. 37,399); Mark A. Farley (Reg. No. 33,170); Pedro C. 
Fernandez (Reg. No. 41,741); Gary J. Gershik (Reg. No. 39,992); Alan D. Miller (Reg. No. 42,889); and 
Frank Bruno (Reg. No. 46,583) 

and each of them, all cJo Cooper * Dunham LLP. 1 185 Avenue of the Ameticas. New York. New York 
10036. my attorneys, each with full power of s^ibsritution and rrvocarion, to prosecute Aii application, 
lo make alieroTions and amendments therein, to receive the patent, to transaa all business in the Patent 
and Trademark Office connected therewith and to file any Intemctionol Applications which are based 
thereon under the provisions of the Patent Cooperation Treaty. 



joHi P. Whit* ««. //a._!ii!!! 

£;^^r « XktftABM LLP 

I k 4€elar» ihot oil 5ifl«J»i#«u madt hertU, cf my awn laiowiedtt f>r* tn/£ ami ihai ail ttattmnus 

0ntlih€ i»-*lf anp^iMkahia tyfim or im p nmn m m l. 

<Ar fttUidiv o/tk* appliconon or tttypoim Unt^ i^tfwm. 

FyUmf^^^ ^ Moses Kodrlguea fTehudali Llvwli. bcH^lf of .ad «» «tfnc for) 
first jouu utvw-**^ "7 > 



2402 Hlllgtde L^e. S.W.^ Rochester. WM 33»02 




Sicned by VcJwdah Livneh, as nnhoiizcd oOiciBl of Tc« Fnamaceuocal mdosmes. Ui. iDc vtntx. by witnen 
Agrenneoi u Mign « «yflierw»c having mfficicai proprictey interest m *« wbjecx opplicattoa jusdQpUis tto •ctioo, 
OB behalf of «)m1 *t affHir far M<m»« Bodri8i>«T 



^"^5^^ Moc.« todrigu«« ru,! KarBl«l . on h»h^1f of .nd a« agenc for) 




miUltm t HlllalJa Lan* . S.W.. Rc.ch*«tar. HW 5^902 

Si«rd by Uzi lUniel. an ««lwri»d ofBcial of Tcv, Pb««ic«itk-1 InA»tri«. Ltd.. ti>c owner by wntKa »«'^"' 
f^i^f^ IteirB Ure tYeWh Llv»eti. oa o< "tid mi ae«»x for) 



23i5 2Zn«l srrggt NW. RochcatT. Mli me^ot^ft. USA SSgSi 

Jt«s<^tew- 

i>««Q55«^*frw»— — ■ 7 

^Tbrt^of and IS •gSBi to IJaiTO Urt 



my^^mrfifar,^} Dar,n iJr. ^"'^ Karn^gT. an b^h;^lf of ajyi as agent for J 



Inventor's ng/tamrr_ 




;t«io>n« 2315 2?nd Street NW. RochesCer. Minnesoca. USA 



foi* O/ISc* Addrtss same 



Sipped by Uzi Kdmicl, an audiohzcd orfkiol of Tevu Phutnaceutical Induscricri. Lid, Cbc OAVaef by wnrten igi««nu:ai 
lo assign or otherwise- hawing sufTicieol proprictaiV Ultcresi in Th< SUbjeCI applicwiorj Jusiifjang ihis aciion, on behalf 

Of and as agmi for Darea Ure. 
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DECLARA TJOI^AND POWER OF A TTORNEY 



As a beiow-namtd invrnior J hereby declare thai: 

My residence, post office address, and cinzenship are as stated below next to my name. 

} believe 1 am the ongtnol. first and sole inventor Of only one name is listed beloyv) or an onginal. first 
andjoini inventor (if plural names are listed below) of the subject maner which is claimed and for which 
a patent is sought on the invention enntled: 

TREATMENT OF CENTRAL NERVOUS SYSTEM DISEASES BY ANTIBODIES AGAINST 
GLATIRAMER ACETATE 



the specificoaon of which: 
(check one) 

jj attached hereto. 

X was filed on June 20. ?Oni as 

Appltcaiion Serial No. 09/885 .227 

and was amended . 

(if appiicable) 

1 hereby state that I have reviewed and understand the contents of the above -idenrified specification, 
including the claims, as amended by any amendment referred to above. 

i acknowledge the duty lo disclose to the U.S. Patent and Trademark Office all information known to mt 
10 be material to poientobiliryas defined in Title 37. Code of Federal Regulations. Section 1.56. 

} herebv claim forrign pnonty benefits under Title 35. United States Code. Section i 19 (a)-(d) or Section 
365(h) of any foreign apphcaiionfs) for patent or inventor's cernficate. or Section 365(a) ofanyPCT 
International Applicanon which designated at least one country other than the United States, listed 
below. J have also identified below any foreign applicanon for potent or inventor's certificate, or PCT 
Jntemational Application having a filing date before that of the earliest application from which priority 
IS claimed: 

Prior Foreign Application(s) Priority Claimed 

liumbtr QQunirj- f7/ing r)ofc l££ Usl 



Dtclaranon ond Power o/Amhtey ^"i* ' 

J hereby cla,m ihe benefit vr^der Tnle 33. VrM,ed Sicus Codt. Srcnor, U9(e) of <my Unued Wj 
pro\^uonot opplicanort(s) lined belo* . 

60/287 , 171 April 27. 2001 Vexxdtn^ 



60/269.788 . February 16. 2001 FendiliS 

60/212,577 T.me 20. 2000 Fen< i ing 



7 hereby claim the her^efit under T,iU 35. United S^oie^ Code. Section J 20 of any IMued^aw 
Ai,alicJon(jJ or Secrion 36S(c) of o,>y PCT }niemoiionol Applicorior^U) designotirxi the Uniuet Siaies 
liued btlaw Jnjofar as this opplicarion discloses and claims nbjta matter in oddinon to thai disclostd 
in any such prior Application in th, manner prcrvided by the first paragraph o/TItU 33. United S^s 
Code Section J 12 J ac)mo>>-ledgt the duty to disclose lo iht United Siaies Potent and Trademark 
oil ,n/ormcr,on kno^ to me to be material to pauntability as defined in Titk 37. Cade ofFederaJ 
Rerulanons Section U6. ^hid* become liable ber^en the filing daufsj ofnichpnorApplicartanM 
.and the nanonal or PCT inierr^ottonal filing date of this application: 

N/A ■ — — 



And I hereby appoinl 

Jolm P White (Reg. No. 28,678); Christopher C. Dunham (Reg. No. 22,03 1 ); Norman H. Zivin (Reg. No. 
25 385)- Jay H. Maioli (Reg. No. 27,213); William E. Pelton (Reg. No. 25,702); Robert D. Katz (Reg. No. 
3o'l4I)' Peter J Phillips (Reg. No. 29,691); Wendy E. Miller (Reg. No. 35,615); Richard S. Milner (Reg. 
No 33 970); Robert T. Maldonado (Reg. No.38,232); Paul Teng (Reg. No. 40,837); Richard F. Jawoiski 
(Reg No 33 515); Alan J. Morrison (Reg. No. 37,399); Mark A. Farley (Reg. No. 33,170); Pedro C. 
Fernandez (Reg. No. 41,741); Gary J. Gershik (Reg. No. 39,992); Alan D. Miller (Reg. No. 42,889); and 
Frank Bruno (Reg. No. 46,583) 

and each of, hem. all c^o Cooper <t Dunham LLP. J 185 Avenue of the Americas. New Tork Nrw Tork 
J0036 my attorneys, each >.ithfult po^er of substitution and relation, to prosecute this appUcmwn. 
fJl aUe ations and amendments therein, to recri^ the patent, to n ansae, all ^««" 
onTrrodemark Office connected therewith and to file any International Applications >*ich art bened 
.hereon under ihe provisions of the Patent Cooperation Treaty. 



Oeclaranon and Fowtro/ Alio Page 3 
Pleoie address oil communuonons. and d.rea all telephone coils, regardinf, this applicanon lo: 
John P. White Reg.No._Jtl^ 

Cooptr <t Dunham LLP 
1 185 Avenue of the Americas 
New York. J^rw York 10036 
Tel. (212) 278^400 

1 hereby declare that oil staiemenis mode herein of my own icnowledge are true and that all statements 
made on injormarion and belief are believed lo be true: and further that these siatemenu were mode with 
the knowledge that willful false stoiemenls and the like so made are punishable by fine or imprisonneni, 
or both under Section 1001 of Title 18 of the United States Code and that such willful false siatemena 
may jeopardize the validity of the application or arry patent issued thereon. 

Full name of sole or 

first joint •"^"I'^r Moses Rodriguez 



Inventor's signature_ 



rrriTr—'-T United States Ckite of signature. 



■J 2402 Hillside Lane, S.W., Rochester, MN 55902 
Post Office Address_^^ 



Full name of Joint 

inventor (if any). D^ren Ure 



Inventor's signature. 



r;ii,,ntkip Canadian _Date of signature 

2315 22nd Street NW, Rochester, Minnesota, USA 55901 
Residence 



Post Office Address _a^jsS- 



EXECUTED 




CONTRACT 



PARTIES: 



TEVA PHARMACEUTICAL (FTY) 
LTD 

MAVO FOUNDATION FOR MEDICAL 
EDUCATION AND RESEARCH 



TYPE: 



AGREEMENT 



PRODUCT: 
TERRITORY: 



COPAXONE- 



NOT APPLICABLE 



DATE: 



I SEPTEMBER 1997 



TERM: 



PROJECT SHALL BE COMPLETED BY NOT 
LATER TH.\>l 24 MONTHS FROM 
COMMENCEMENT OF THIS AGREEMENT 



NOTICE 



WRITTEN NOTICE 



TEVA 
CONTACT: 



BEN ZION WEINER 



P-237-E.DOC 
1 01 196/01 



AGREEMENT 
between 

TEVA PHARMACEUTICAL INDUSTRIES LTD. 

a lim.te^J liability eompany incorporated under the laws of Israel, of 5 Bnui S'rMt. P.iah Tiovq 49131 , 15,4,1 

l-Teva") 
and 

MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH 
200 First Street SW. flochestf .MN 5590S, USA 

{"the Institute') 



Teva hereby appoints the Institute to perform a callaborative study ("the 
Project-) as set out in Appendix A. which forms an integrliT part hereof. 
The Project shall be under the direction and supervision of Dr. Moses 
Rodriguez, principal investigator 

The Project shall be completed by the Institute by not later than 24 
months from commencement of this Agreement, unless otherwise agreed 
between the parties. Teva shall have the right to terminate the Agreement 
for any reason by a written notice. 

As consideration for the undertal<in9 by the Institute of the Project, Teva 
shall pay to the institute the amount set out in Appendix B. Payment 
shall be effected in installments as set out in Appendix B. 

All documentation,, information and samples conveyed by Teva to the 
institute including without limitation know-how-and other data related to 
Copaxone© ("the ConfidentiaJ Information l in relation to the Project, or 
otherwise, shall he treated by the Institute as strictly confidential and 
shall not be disclosed to any person or body. Excluded from the scope of 
confidential information shall be information which: 

4.1 can be shown by the recipient of such information that it was in 
the recipient's possession prior to disclosure by the other party in 
terms hereof; or 

4.2 is within or otherwise enters the public domain. 



5. The Institute reserves the right to publish the results of the Project, subject to 
the protection and non-disclobure ot the Confidential Infomiation The Institute 
will submit the tnanuscriot of any proposed publication to Teva at least thirty 
(30) aays betore submission for publication, and Teva snail nave the right-es- 
Q precond i tion to an y pro po se d publicatiorub y the Institute to review and 



comment upon the publication in order to protect the Conridential information. 
A Jt comm e nt B by T a vta w ill b e i mp l sm^ t od - by . tb a i n t t i tutp ^n d B^nfidential 
• propr i ety X fonnation of Teva shall, upon T va's request, be deleted from the 
publication prior to its publication. Upon Teva's request, publication will be 
delayed up to sixty (60) additional days to enable Teva to secure adequate 
intellectual property protection of any aspect or part of the proposed 
publication prior to its publication. *iastitute will give reasonable conside 
CO all comments mad* by leva regarding the publicacloa. 

6. On completion of the Project the Institute shall promptly provide Teva 
with a written repori of the results of the Project. Teva shall be entitled, 
within reason, to request interim written reports from rhe Institute. 

7. It IS recorded, for the avoidance of doubt, that the Project is for research 
purposes only, and that it shall not be construed as a clinical study in 
humans of whatsoever nature. 

8. Except as otherwise expressly provided by clause 5 above, the Institute 
hereby grants Teva the sole and exclusive right ro use all of the results of 
the Project on a worldwide basis, in such manner as Teva, in its sole 
discretion, deems fit. 

9. In the conduct of the Project, the Institute shall be an independent 
contractor and shall not be authorized or empowered to act as agent for 
Teva. Neither party shall enter into any contract, warranty or 
representation as to any matter on behalf of the other party and neither 
party shall be bound by the acts or conduct of the other party. 

10. The Institute shall have sole responsibility at its cost for any and ail 
claims, costs Or liabilities for any loss, damage, injury or loss of life 
attributable to the negligence or willful misconduct of the Institute. 

11. Teva shall indemnify, defend, and hold harmless the institute, its trustees, 
officers, employees, and agents from (!) any claims, loss or damage 
arising from Teva's use of the research perforrhad under this Agreement, 
and (ii) any liability and expenses ansing out of any injury or condition 
allegedly caused by the administration of the drug or device being tested. 
Notwithstanding the above, Teva shall not be responsible for indemnifying 
the Institute, its trustees, officers, employees, or agents for any liability 
proven to be due to the Institute's negligence, willful misconduct, or 
research contra.-^ to the protocol. !n the event that Teva defends the 
Institute, and proof of the foregoing is established, the Institute shall 
reimburse Teva for ail costs and expenses incurred by Teva in such 
defence or in payment of any claim of a third party. Teva agrees not to 
compromise or settle any claim against the institute without the prior 
written approval of the Institute, 

1 2. This Agreement shall be construed in accordance with the laws of New 
York, and the federal courts of the southern district of New York shall 
have exclusive jurisdiction with regard to all matters arising out of this 
Agreement. 

o ia^,e 



13. This Agreement shall not be assigned by either party without the prior 
wrinen consent of the other party. 

14. Any Agreement changing the terms of this Agreement in any way shall be 
valid only if the changes are made in writing and signed by both parties. 

15. This Agreement, including its appendices, represents the entire agreement 
between the parties. 

16. All notices and communications shall be addressed to the respective 
parties as follows: 



If to Teva: 



TEVA PHARMACEUTICAL INDUSTRIES LTD. 
P.O.Box 8077, -Klryat Nordau, Netanya, Israel 
Dr. Rivka Riven-Kreitman 



Tel; 972-9-639794. . Fax; 972-9-653778 



If to the Institute: 



Department of Neurology, Mayo Clinic, 200 Firs- 
Street SW, Rochester MN 55905, USA 
Dr. Moses Rodriguez 

Tel: 001-507-284-5365 Fax: 001 -507-284-A795 




MAYO FOUNDATION FOR MEDICAL EDUCATION AND 
RESEARCH 





T 



Name:. 



Name: 



Title: 



Title: 



Signature: 



Signature:. 



Date: 



□ate: 



AGREED AND CONFIRMED 



Principal Invastigatof- t3r. Mosez Rodriguez 
Dated: " ' j 9 / ^ '7. 



APPENDIX A 
THE STUDY 



Grant Proposal to be submitted to: Teva Pbarraaccutica] Industries - Israel 



Jitlfi: Copolymn- 1 (Cop-I) and the Promotion of Central Nervous System 
Remyelinauon 

Inve5tigafor : Moses Rodriguez, M.D., Professor of Neurology, Mayo Clinic, Rochester, 
MN, USA 55905 

EcMgil: rodriguez@xnayo.edu 

Fax^o,: 507-284-1637 

Tele phone No. : 507-284-4663 



A synthetic polypeptide (Cop-I) composed of alanine, glutam.c acid, lysmc. and 
tyrosine h.s been den.on.trat.d recently m placebo-contxollcd mals to alter the natural 
histor,. of muJuple sclerosis (MS) (1). Nearly three decades .go invesngators at the 
Wcsmann InsUtute of Science m Israel demonstrated this compound to be non- 
e^cephalogemc and non-toxic in laboratory animals, but yet couid suppress expenmentaJ 
allergic encephalomyelitis (2,3)- This compound has achieved robust sUtistical efficacy 
.n MS using stringent mtent to treat analysis for the pnmary endpomt of reducing cluucal 
exacerbations.. A 2SV. reduction in the rate of relapses was observed in the treated group 
compared to the placebo group. The mechanisms by which Cop-I works to suppress 
attacks of MS is unknown. Theoretically Cop-I may disrupt the MHCH-CR complex 
fom^ation to specific peptides ,4) or the drug may induce MBP- specific suppressor dls 
>n wo (5). Cop-I may also bind directly to major histocompaubility complex class II to 

replace MBP peptides (6.7). 

One alternative hypothcs:s of how Cop-I may be effecuve in MS is by actively 
inducing a protective humoral immune response. Preliminary data obtained from Teva 
Pharmaceuticals (R.vka R.ven-Kreitman) indicates that paucnts treated w.th Cop-1 
develop very high antibody uters to Cop-I. There appears to be a strong positive 
correlation between the presence of antibodies against Cop-l and therapeutic efQcacy. 
This result is paradoxical when considering the hypothesis that Cop-I may interfere with 
antigen processing and presentation to suppress autoImmunIty^ This raises the possibility^ 
that Cop-I antibodies may immunomodulate the disease. 

Our laboratory has been mtarested m developmg novel strategies to promote central 
nervous system rcmyeUnation (8). have used the Theiler. murine encephalomyelitis 
^ model of demyelination (a picomavirus) which causes a chronic progressive 
^une-mcdiated CNS demyelinating disease similar pathologically and cUn^cally to MS 
(9) Using this animal model we showed that the passive transfer of CNS specific anti- 



vu 



II 



se^ (.0, purified ,^u..,.ob^>^ (U..2) d.=aed .g.ns. :n.eU„ c.pcnen.s 
p„™o«d CNS ,e.v.-n.io„ This con„.. .= *= con.nUo^ v.w of hu^o., 
L^e .spo^e plains a pa*o,en,c :o,c . CNS d=™y..«.n ,3, We have .so 
,^..a.d a monoclonal anybody fta: reacts against a surface componeo, of 
ouJodenCocyres .iucb promotes rer.,eUna.ion (14.,«, In pa,.c.ar reiev.ce .0 

demons.a.ed ,ba. ...uno^obuiins reac.rve .-.0. .yei.n ba.,e prote.n aiso 
ro.ore CNS rem.ei.a.on In t^ese experiments infected S:. n,.ce were treate 
Lh the Whole ant..se«. or affinity punfied ntouse in»r.r,oglobn,.ns dtrec.ed a.arns. 
„bbi, or rat myeltn basrc proteins. There was exten^ve ev.dencc for new myehn 
3ynthcsis as measwed by ,.-^tative ntorphometry. Electron m.croscopy revealed 
„^=ro.s oasodendrocy.es and remyehnated CNS axons with a relatrve iac. of 
inflantrrtatory cells. Of tnterest, .rai arttr .en perststed tn these animals desp.te enhanced 
CNS remyelinatton. These findtngs indicated for the first t,me that tmmuttoglobuhns 

J ;« T^artlrnlar myelin basic proteins, have the 
reactive against a myelin autoanttgen and m part.cular, myenn 

potential for myelin repair. 

Based on our observations on the role of immunoglobul.ns ts promottng 
.emyeltnatton, we cons.dered the possibility that one potenti^ mechanism of how Cop-I 
„ay be effieacousiy .n MS is by er^anctn. CNS repa.r. We propose that treatment wtth 
Cop.I mduces the production of poiyreacttv. polyeional anttbod.es dtrccted a^aiast Cop- 
, Tltese immtmoglobulins could then serve as in^unomodulatory or stimulatory 
.,„,ecu,es to tnduce CNS remyeUnatton. The p^ose of these expenments ,s to test th.s 
hypothesis dnectly us.ng the TheUefs vints model of demyehna.on 



'^^''''^"^ , of TMEV.^ccte. S JL mice Cop-. (.) pr=v=a. the 

• ^ ^° ^---^ ' ~' r .e e.en, of .e.yeU^auon once .he 

dUcase,se..=bl.shed,or(c,p,on,o,csCNSremyeUnauon 

:::l.o po.c,o„. .o^c.., ^....^^ .... cop. 

promote CNS remyelination. 

, COP I «U .ffec< *e demyelinaUon induced by The.icr. vrus. In 
""""^lop. -=n,...bebe..^ 

- cc. of ..ecn. M.. be ..ed snbc^eo... 
,.,U conunue .hr , ^^^^^^ _^ 

daily with 1 me of Cop-I. Th,s d i ^^^^ ^^^^^ 

' we - - - > --f::: trie i .b..cn.boo.s of 
---"^:'^::r::r:::i«o.n.— 

COP-I with adjuvan. at tv. o and fo ^^^^^^^ 
„ice will receive nonnai saline ot adjuvan, alone. SJL nnce w. P 

2 ,0 days and then ..ected with the Dan.el. s.a. of The.le.s vn. (2X 0 
' T allv on day 0 The animals will be monitored chntca)ly for net^olo^oal 

PFUs) .mracerebrally on day 0. ^^^^^^^^^ 
^ r.„. weekly An.mals will be sacnf.ced on day 45 alter 

H et,c analys. to determine the extent of demyeUnat.on as per our 
defiled J^,^^,^ ,ar.y.s, ne.olo.cal def.cits 

previous protocols (18). An.ma „^^i,.iogy. In 

u A h» sacrificed immediately, ana 
" : =d and secnoned ,n three coron. sec.on. and embedded in 

: n Itamed w.th hema.o.Un and =03,n and .cored or. a . potrtt .ale to 
::l „e In., Of .n«ammanon and demyelmatton ,n .ar.o. pa.. of .e bra. 



VI 



The spmal cord U reeved, sec.ncd corcnally m.o 1 mm blocks. Every- od.=r 
block is embedded .n JB4 plartc a«d 1 -2 n,,cron sections stained wtth enohromc-cresyl- 
olcl s.^ The rem..nder of *e sections are left in buffer for fro«n secucns to detect 
',al antigex, and vtral W.'A by imm-onoperoxtdase tectaique or tn stm hybridisation, A 
detailed morphologic e^^ina.ion ts done of the entire spinal cord, TT.e extent of 
demyeltna^cn, meningeal tnflarBmaticn. or pey maner disease ,s expressed on a scale of 
0 ,0 100 «h=re 100 represents the presence of pathologic abnonnaliUes in eveo' quadrant 
of every spinal cord seaion exa-nrined. The primary endpoint for these experiments will 
be to determine whether Cop-I reduces the demyelinauon score. As secondary analysts 
„e will determine the number of cell expressing of viral anugen or virus RN'A per area of 
spinal cord by irrurtunostaining ^d in situ hybrrdizaaon. Serum will be collected at 
sacrifice fiom all animals and tested for antibody responses to Cop-I and against Theiler's 
virus antigens by ELISA. Delaycd-rype hypersensitivity responses to TMEV and Cop-I 
^,1 be obtained by measuring increase in ear thickness to purified antigen Ten mice 
will be included in each treatment or control group, 

fV^.H^.., 2: Does Cop-I u-e.tmen. suppress .he extent of demyelination once 
Theiter's virus-iodticed demyelination is established? In the clinical situation. Cop-1 
treatment is initiated once demyelination is established and the diagnosis of multiple 
sclerosis is confirmed. Therefore, it is imponant ,0 determine whether Cop-1 reduces the 
extent of demyelination once Theiler's virus-induced disease is ongoing. For these 
experiments SJL mice will be infected vtrh Theiler's virus as described previously. 
Fifteen days after mfecuon (a time point m wiuch demyelinatron is first evidcm m the 
,mnal cord) animals will begin with rreamienrs. The same experimental groups as 
described in Expenment 1 will be used. The ^imals wHU be monitored weeWy for 
neurologic deficits and sacrificed on day 45 following infection The primary and 
secondary endpoints will be as described in Experiment 1 . 



£^,^^^4^; Doe, Cop.l promo.e CNS rcznyelmsUon once severe 
dem>-e.in.Uo„ .o es..bU.hed7 One hypo*=.,s of ho« Cop-I may be effecuve ,n MS . 
,ha, i. promotes a pro.ecuve humor^ imn>uae response rha, er^a^ees new myel.u 
syn.bes.s Th.s K;.po*es,s be .es.ed drrecUy in the Therlers model sysre... SIL 
„,ce s^n be .nfecred Tlrer.er's v,.. a. desenbed previously. T^ee ,o s.x nronrhs 
,arer (a dme when demy=Hrra,.o- .s exrenslve in rhe spina, cord bur there rs minirrr^ 
spontaneous re,r>yeUnatio„, anun^s .-U, rece.ve Cop-I, aor^^ saline, or mouse serwn 
alburrtin Ar^mals wrll be »ca,ed for five weeks because experrnrental data in models of 
demyelrnatron indicate *a, th.s ts the time frame fo, CNS remyeltnauon in rodents 
(19.21) At s,. weeks following treamtent, arumalswill be sacnficed and the 
sptnal cords processed for detailed morphomeUc analysis ro determine the extent of 
demyelmatton and remyel.natron using 1 micron-thick A,ald.te-embedd=d secttons as 
described previously in our protocols (17.22). The primary endpo.n. for these 
experiments w.ll be de.erm.nc the extent of remyeUnat.on rn demyelinated a,eas. 
Thrs is expressed as a percent: area of remyelmatior^area of les.cn. Our previous 
experiments demonstrate that SJL m.ce infected ^th TMEV show 4 to S% of the 
demyeUnated are. w.th s.gnif.cant remyeUnation (U). In oux protocols ustng 
,^„„oglobul,n therapy and monoclonal andbody therapy (15,17,23, , we have 
demonstrated that thts number tncreases up to 30 to 35%. Ten mice w,ll be .ncluded ,n 
each expertmental group . Our prevrous expenments demonsuated we need 7 to 12 m.ce 

V, , .t^ii^T^callv sienificant difference in remyehnauon 
m each expenmrntal group to shov^ a slatisiicail> sigmiic 

between treatment and placebo. 

DO .ntibed.es directed again,, Cop-1 promote CNS remyeUnation .n the 
Thci.er-s model system, We have been rntr.gued w^xh uhe poss.b.ltty that pauents who 
respond effcctrvely to Cop-I develop htgh anfbody t.ers to Cop-I, These 
,„„u.oglob^.ns may be protective ,„ d.sease and may ulumately promote 



remy=l.nauo„. W= .=s. thu h>TO.h«.s d,r.=Oy by pass.vcly >rai>sfcmng 
^^unoglobuUns d«Ced againsc Cop-I .o .nim.l. persis^n.ly infeccd .n* The.lcr s 
v,„3. An,m.ls ..I, be infeced wi^ Tha.crs v^s for three to s.x months A. th.s um. 
point when there .s extensive demyeUnarion but minimal spontaneous CNS 
,emyelmat,on, antmaJs wtll receive pur.f.ed irrununoglcbulm preparatrons reaa.ve to 
Cop.l^ The sources of immunoglobulrn preparations are the followin|: 
(a) High titer polyclonal rabbit immur,oglobulirts directed against Cop-1 
,b) Mouse monoclonal art.ibodiesdtrectedagatnstCop.1. A large partel of 
monoclonal antibodres d.rected a.ains. Cop-l which do or do not cross-react wtth myehn 
baste protem are available (24). The goal would be to pool these monoclonal .rtttbodtes 
into groups based on their specificities for treatment, 

Cc) Human polyclonal .mmunoglobuLns directed agatns, Cop-l. These are avarlable 
from serum of MS parents heated with Cop-I. We propose to purify these 
.^.noglobuhns by affu^ty-chromotography to Cop-I. Those arttibod.es that sttc. to the 
column would be compared to imm^oglobultns from the same pat.ents that do no, react 
ro Cop-I This would provide the ideal specificity control 

(a, AS controls for these expenments we would use normal rabb.t tmmunoglobuhns 
...ueh do not react with Cop-I. In addition we would need tsotype-matched mouse 
monoclonal antibodies not reactive agatns, Cop-I or myelin ant.gens. 

A potential drfficulty >n these experiments is the possibtlity that m.ce w.l, develop 
e„her an anti-rabbtt ot artti-human immunoglobulm immune response Therefore 
.eatment protocols usutg the rabbU or human .mmunoglob^ms may have to be hmt.ed 

o, rwo treatment .rtiecbons Th.s could limit theo.ettcally the po.n,>al efficacy of 
rhese rmmunoglobuUns. However smce the nonttal half-hfe of some tmmuno^obul.ns 
frequently m the range of 8 to 10 days, treannen. vdth these ,mmunoglobul,ns once or 
,.,.c d^mg the five ,0 S.X wee. per.od needed to promote CNS remyehnat.on seems 
reasonable. In contrast, those exper,me„ts usmg Ote mouse monoclonal ant.bod.es should 



,.ss proble:na.ic. TT>= protocol In m.s case .ouid u.^.zc .nu.pentoncal «3Uncn. 
,^ to=s a w«W, as per our previously csubl.shcd protocols using mouse monoclona: 
a„,bodtcs (15, a.d polyclonal .nununoglobuUns (17) dtreclcd agatns, CNS ant.gens 
The dosage of a.,ibod,es ,o be used in these experiments .s empmc Previous 
e.pc:imems ustng monoclonal an.ibod.cs against spinal cord antigens (94.03) have 
„sed 50 to 1 00 micrograms of monoclone antibody tnjected IP ..Ice weekly for f.ve 
...eks for a total dose per mouse of 0.5 t„ 1.0 mg, Forthe expenment. using affin.ty- 
pu^ned ant.bod.es directed against MBP, we used a dose of 30 ,g of antibody g.ven 
weekly for fout weeks resulting in a totai dose pe. mouse of 240 « of purified 
^^.unoglobultn. The dose of Cop-I anUbodies will need to be determined based on the.r 

,.,dity,reac„vity,andpunty. Wc pred.c, utilizing 1 0 m.ce for each 
experimental group bu, ,t is l.kcly that the experiments wlU need to be repeated two or 
toe times depending on the results. 

These experiments have the potential of providing important new insights into the 
mechanism of how Cop-I may be effective in MS. Cop-I wil, soon be approved by the 
PDA for treatment of MS patients. If these experiments demonstxat. that Cop-1 induces 
CNS remyelmation and more specifically that antibodies to Cop-I promote myelin repair, 
Ihen this would provide a new avenue of invest.gauon to develop therapeuhc strategies to 
enhance natuial humoral immunity to CNS and myelin antigens (14). A. presant, Cop-l 
has been show, to be effective in reducing exaceibations of multiple sclerosis Ou. 
studies (25) examining biopsy Ussues from parents v.th severe acute exacerbations 
demonstrate that remyelination is a significant component of the acute MS lesion 
Therefote remissions may be associated w.th significant CNS remyelination -f Cop-1 ,s 
3how. to promote CNS icmyelina.ion. this may extend the rationale for the use of this 
eompound in funue clinical tnals For ex^ple, one could envision a clinical tn^ for 



pauenLS with a stanc non-cvolvmg, non-progiessivc dcmyelinattng ncuiologicaJ deficit 

The goaJ would be lo determine if Cop-I promotes functional recovery (i.e. by 
enhancing CNS remyehnation). An alternative scenario is spinal cord mjur>' in which 
there is frequently significant dcmyclination v-ith prescrvauon of axons resulting in a 
static non-evolving neurological deficit (26). In this situation, enhancement of 
remyelination may improve neurologic recovery. It is possible the Cop-I could be used 
in this framework, if found to promote CNS remyelination in the animal model. 

(1) Approximately 300 mice per year will be employed in these studies. SJL/J, 
(susceptible strams) will be obtained from the Jackson Laboratories, Bar Harbor, ME. 



Estimate of Number of Mice Required 



Experiment ^1 


- Prevent DemyeJination 


N 


Group 1 


COP I SQ 


10 


Group 2 


COP I + adjuvant 


10 


Group 3 


Normal saline 


10 


Group 4 


Adjuvant alone 


10 


Experiment 


- Treat Dcmyclination Once Disease Established 




Group 1 


COP I SQ 


ID 


Group 2 


COP I -i- adjuvant 


10 


Group 3 


Normal saline 


10 


Group 


Adjuvant alone 


10 


Experiment ^5 


- Promote Remyelination 




Group 1 


COP I SQ 


10 


Group 2 


COP I + adjuvant 


10 


Group 3 


Normal saline 


10 


Group 4 


Adjuvant alone 


10 


Experiment #4 


- Ab Promotion or Remyelination 




Group 1 


Polyclonal rabbit Ig anti 


10 


Cop I 




Group 2 


Monoclonals against Cop I 


10 




(Non-cross-reactivc) 




Group 3 


Monoclonals against Cop I 


10 




(cross reactive with MBP) 




Group 4 


Human polyclonal anti COP 


10 



Human polyclonal affinity 

purified anta COP I 
Human polyclonal Ig not 

^ reactive to COP I 

^ Normal rabbit serum |^ 

G^^'^P ' Isotype control monocloned iO 

Group S /J^ 

antibodies 

Normal human IG control 1^ 

Group 9 

remyelinauon (This it usually < 5% of mice). 

(2) M.ce will b= infeced at 5 weeks of age intraeerebrally with 2 x 105 PFU of 
TMEV M>c= be sacnf.ced a, various Ume points as deseHbed m detail tn the 
experimental design section of this gxant. If mice develop severe neurologic deficils or 
become moribund, they will be sacrificed immediately. 

(3) TMEV-mfected animals are housed in a special animal facility on the 5th floor 
of the Medical Science Building designed for infected animals. This facility is 
maintained by ftill-ume professionals and veterinary staff The principal investigator wU 
periodically cheC the condiuon of the animds. Tbe facility has been accredlled by 
;«ALAC Veterinary care includes daily obser^'anon and surveillance for assessmen. of 
^,m^ he^^, appropnate melhods of disease conlrol. reconunendation as to appropnale 
handling, restraint, anesthesia and euthanasia. 

(4) We will make all efforts to limit distress, pain, and injury to these mice except 
for what is unavoidable in .he conduct of ou, research Virus injection (intracerebral) 
.,11 be performed while animals are lighUy anesthetized with metafane 
(^ethoxvriuorane, in a biohazard hood Vi„s imection involves using a 27 gauge needle 
..,h a Hamilton syringe which delivers a 10 ^ of purified vi^s Jhis results ,n 
approximately 95% incidence of demyclmauon w.di only a rare fatality followmg 
.„,„.,o„ Animals will be monitored daily durmg the cou..se of disease All paralyzed 



^,mals W.11 receive special food and ware: from easily accessible contamers Generally 
the animals remain alen and responsive during this period. 

(5) Animals will be killed by overdosage with intraperitoneal pentobarbiuJ. Th= 
method IS consistent w.th the recommendation of the Panel on Euthanasia of the 
American Vetermaxy Medical Association. Cenain mice selected for election 
nncroscopic studies w.U be anesthetized w.th pentobarbital and perfused w^th fixative. 
The chest is opened and the f.xatives are perfused through the heart. The animal dies 
painlessly without recovery- from anesthesia. The brain and spinal cord are then removed 
and prepared for histology. 

1. YMi^. The Daniel s DA strain of TMEV was obtained from Drs. J. Lchxich and 
B Amason (University of Chicago) after eight passages in BHK cells. The viois was 
passaged as additional four umes at a multiplicity of mfecUon of 0.1 plaque-forming units 
(PFU) per cell . Cell-associated vims was released by freeze-thawmg the cultures 
followed by sonication. T^e lysate was clarified by centrifugation a.nd stored in aliquots 
at -70OC. This virus isolate causes white mauer pathology (demyelmation) v^nthout 
destruction of anterior hom cells. 

intxaccrebrally with 2 x 10^ PFU of the Daniel's strain of Theiler's virus in 10 ^1 of 
volume On specified day following infection, mice are perfused by intracardiac puncture 
with Trump's fixative (phosphate-buffered .V. formaldehyde w-ith 1 5% glutaraldehyde, 
pH 7.2). The entire spmal cord is removed and sccuoned precisely into 1 mm blocks in 
cross-sections. Each spinal cord block is embedded in glycol-methacrylate (JB-4) and 
processed to provide 2 ^.m -ck glycolmethacrylate-embedded sections. Spmal cord 
sections are stained with a modified erichrome stain ..nth cresyl violet counterstain to 
detect demyeUnauon in plasUc-embedded sections. A detailed morphologic analysis is 



pcrfonned on each of 10-15 coronal spinal cord sections from each animal. A pathologic 
score based on neuronal inflammation, meningeal inflammation, or demyelination in the 
spmal cord white mancr is obtained for each animal. Pathologic score for each animal 
are expressed as the percentage of quadrants showing pathology divided by the total 
number of quadrants examined. The maximum pathologic score. 100, indicates the 
presence of pathologic abnormalities in each quadrant of every spinal cord section 
examined from each mouse. All analysis is done on coded sections in a non-biased 
fashion. Differences between groups is analyzed using Student's t test. 

3. jj^gm^T^t protocol to p rQmOtejceffi.velinaUo.1?. Demyelination is induced in 
female SJL/J mice, ages four to six weeks, from the Jackson Laboratory. Bai Harbor, 
ME. Mice are inoculated intraccrebrally with 2 x 1 o5 plaque-fonning units of DA virus 
in a volume of 10 ^i- Mice infected chronically with TMEV (3-6 months) are assigned 
randomly to groups of treatment. Treatment with purified Igs or mAbs is given by 
intraperitoneal (IP) route two times per week for five weeks or once by the intravenous 
route (TV), The animals ore sacrificed on the sixth week, and processed for electron 
microscopy 

4. £ie^ju:i£aoItissii^^ Mice receiving Igs are 
anesthetized with 0.2 mg of pentobarbital, exanguinated by intracardiac puncture, and 
killed by intracardiac perfusion with Trump's fixative (phosphate-buffered 4% 
formaldehyde contaimng 1 .5% glutaraldehyde, pH 7.2). Spinal cords are dissected 
carefully from the bony canal, obex to conus medullaris. and the entuc cord is sectioned 
precisely into coronal blocks 1 mm thick. Every third block is postfixcd in 1% osmium 
leiroxide foi two hours and embedded in Aialdite (Polysciences. Warrington. PA). The 
remainder of the secuons are left unosmicated for future immunolabeling studies. Ctoss- 
scctions (1 ^im) from each block are stained with 4% p-phenylenediaminc. Selected areas 
are urimmed and prepared for electron microscopy. 



5. ^^j ^pm' of demyg lmaiiQiLaad rgm>T:lin^UQn gpinajcaid. A deiailtd 
raorphometric anaJysis is performed on 1 ^ spinal cord cross-sections with a Zeiss 
inttractive digital analysis system (ZIDAS) and camera lucida attached to a Zeiss 
Photomicroscopc. This equipment is in the principal investigator's office and is used on a 
daily basis for analysis of most morphologic malarial. The following data is quantitated 
from each section: a) area of white matter, b) number and area of demyelinating lesions, 
c) number and area of lesions undergoing remyelination by oligodendrocytes, d) number 
and area of lesions undergoing remyelination by peripheral nervous system Schwann 
cells, e) percentage of total demyelinatcd area showmg remyelination by 
oligodendrocytes. Data is analyzed using student's t test against control. Abnormally 
thin myelin sheaths in reference to axon diameter is used as the criteria for CNS 
remyelination by oligodendrocytes. 

6. UXliiTlinir '^rl--?' Mnrphnlopv Laboraioj^. The Mayo Clinic optical 
morphology lab includes a Zeiss IBAS 2000 image analysis system with a host computer, 
image processor, hard disk and floppy disk drives, keyboard, data monitor, digitizer 
tablet, cursor, color monitor and printer. Digitized images can be produced from any of 
the following cunently available derives: (1) Zeiss Axiophoie upnght microscope with 
transmitted light for brightficld, Nomarski DIC, and phage conUasi; and with 
cpifluorescence for use with various fluorochromes. The Axiophote is equipped with a 
photomultiplicr based 35 mm camera module. (2) Zeiss IM35 inverted microscope with 
transmitted light for brightfield, Nomarski DIC, and phase contrast; and epifluorcscence 
for visible or U.V, wavelengths v-ith a special quartz raypath. (3) Light box and uble 
designed to allow imaging of photographs, negatives, etc., through the use of a Zeiss 100 
mm macro lens. Input from these devices to the IBAS 2000 is achieved through the use 
of video cameras. Currently available are the Hamamatsu ncwvicor. silicon intensified 
target (SIT) and photon countmg camera. Images are digitized to 256 different gray 

■ levels and displayed on the monitor Gray levels can also be represented as pseudo 



colors. The images car: be transformed by user defined parameters in such a way as to 
retail!, eliminate, or enhance certain structures. Desired parameters are measured such as 
area, shape, number, etc. Data is displayed on the monitor, printed or stored on disk for 
further ev-aJuation. Additional programs arc available for statistics and classification of 
image specific data. Digitized images themselves may be stored on cartridges for further 
processing and evaluation. Hard copy of images are produced -vsith a Matrix Instruments 
Model 3000 color graphic recorder equipped with a 35 mm camera or polaroid film back 
for instant 4x5 pictures. 

7. ^mmuno pcrQxidase.s Traininp fo r TMEV antigen in spjaaaj cord sections . Spma] 
cord blocks ( 1 -2 mm thick) from animals previously perfused with Trump's fixative and 
stored in 0.1 M phosphate buffer. Blocks are rinsed in 0. 1 M Tris buffer "with 25iiiM 
hydroxylaminc, pH 7.4, treated with 10% DMSO in the same buffer for 1 hr and quick- 
frozen in isopcntane chilled in liquid nitrogen. Ten micron cryostat sections are cut and 
transferred to gelatinized glass slides. Frozen sections are reduced with 1% sodium 
borohydride in 0.1 M Tris buffer with 25mM hydroxylamine, pH 7.4 at 4^0 and re-fixed 
with 95% alcohoI/5% glacial acetic acid. Sections are immunostained with polyclonal 
antiserum to purified DAV virions by avidin-biotin immunoperoxidase technique (Vector 
Laboratories, Burlingame, CA). Sections are counter-stained with hematoxylin to detect 
inflammatory infiltrates and areas of pathology. Brain sections processed in the same 
way from a neonatal mouse infected with TMEV serve as a positive control. 

8. In sittj hvbpdization ftorii.vjjajs RNA . In situ hybridization is performed on 
frozen and paraffin embedded sections on Denhardt treated acetylated slides. Frozen 
sections are prepared from spinal cord of persistently infected mice. Sections are cut at 6 
)a thick onto precoated Poly-d-lysine slides and are fixed in PLP (.OlM percodate - 76 
mM lysine - 0.5% paraformaldehyde). Paraffin sections are placed onto Poly-d-lysine 
precoated slides and ailowed to dry overnight at 37^C before hybridizing. Prior to 
immunocytochemistp.' and in situ hybridization, sUdes from paraff n embedded tissue are 



.n^crsed tw.ce for 5 min m xylene, and uv.cc each for 5 mm m graded series of alcohol 
to remove paraffin. 

Tissue sections arc pem.eat.d by 4 min m PBS with 0.1% Tmon-X 100, washed : 
t:mcs m PBS, and immunostaioed with appropnate pr.mar^' antibody by avidin-biotin 
.mmunoperoxidase technique as descr-bcd. Af^er immunootochemistry. slides are 
washed t^vlce in distilled water and treated as foUows: 20 mm at 220C in 0.2N HCL; 30 
min at 10-C in 300 mM NaCl, 30 mM Na Citrate, pH 7.0 (2 x SSC). 1 5 mm at 370C in 
20 mM Tris-HCL, pH 7.4 v.-ith 2 mM CaCls containing 1 ug of proteinase K per ml; 10 
min at 220C in O.lM tnethanolamine (pH 7.5) containmg 0.25% acetic anhydride. Slides 
are washed bnefly in distilled v.ater benvcen treatments. After the acctylauon step, slides 
arc dehydrated in 70% and 95% ethanol, respectively. 

Slides axe hybridized with 2 ng/ul of a 35s-labeled 253-bp (nucleotides 3053 to 
3305) and 363-bp (nucleotides 3306 to 3668) cDNA probes coxrespondmg to VPl of 
TMEV (DA strain). The cDNA probes were obtained by double digestmg the VP) 
plasmid v.nth K^nl and Sail restriction enzymes and radiolabelmg the probes with 
between 0.5 x lO^ to 0.8 x lO^ cpm of [_-35s]dATP per of DNA by nick 
translation. Hybridazation is earned out overnight at 370C in hybridization mixture 
contaimng 50% formamide, 10 mM Tris-HCL (pH 7.4). 1 mM EDTA, 5% polyethylene 
glycol, 100 urn aurm tricarboxylic acid, 0.6 mNaCl, O.lM HEPES (?H 7.2), 1 x 
Denhardfs medium. 10 ug/ul yeast tRNA. 1 mg/ml poly (A), and 10 mM dithiothreitol. 
At the end of the hybridization period, slides are washed for 5 mm m 50% fonnamide. 10 
mM HEPES (pH 7.2), 1 mM EDTA and 0.6 MNaCl (HWM). 5 mm m 2 x SSC at 220C; 

1 - in SSC at 70OC and 1-3 days in HU^ at 220C. Washed slides are dehydrated m 
g^ded alcohols containing 300 mM ammomum acetate, air-dned and immersed m NTB- 

2 emulsion (Easmian Kodalc Co.. Rochester. NY). Afler 3-5 days of exposure - at 40C. 
slides are developed with Kodak D- 19 and fixed with Kodak fixer. Slides are 
counterstained with hcmatoxylm 



9. p^tholQ g^' scores . Brains from perfused animals aie cut imo three coronaJ 
sections, and embedded in paraffin. Sections are stained u-ith hemaioxylin/eosin. The 
cercbclium, brain stem, hippocampus, striarum, cerebraJ cortex, corpus callosum and 
meninges were graded independently on a four -point scale for the presence of 
inflammatiorL, demyelination and necrosis (0, no pathologic abnormalities, 1, minimal 
inflammation with <25 cells per 40x high-power field (HPF); 2, moderate inflammation 
with 25 to 50 inflammator)' cells per HPF uithout parenchymal injury; 3, mtense 
inflammation v.ith >50 inflammatory cells per HPF v-ith definite demyelination o: early 
necrosis; and 4, intense inflammation and widespread necrosis. 

10. Delaved-iype hypersensitivity (DTHl resp onses to Theiier^s vims. TMEV- 
specific DTH responses are elicited in the ear by intradermal injection of 10 )il of uv- 
inactivated virus (titer prior to inactivation of 2 x 10^ PFU/ml). Forty-eight hours after 
challenge the increase in ear thicicness over the precballenge measurements in each 
animal are determined with a Peakcock Dial Gauge G-50 micrometer (Ozaki 
Manufacturing Co.) and expressed in units of 10"2 mm. As control, a lysate of uninfected 
L2 cells which were used to propagate the virus is inoculated into the ears of mice. 

1 ] . Antibody titex s a gainst TME.Y . Anti-TMEV antibodies m the serum are 
measured by an indirect enryme-linked immunosorbent assay (ELISA) that uses purified 
TMEV (DA strain) vims as the antigen. 
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1 Payments shall be made by Teva directly to the Institute upon receipt of 
an invoice in accordance with law and in accordance with terms of 
payment set forth in paragraph 4 below, 

2. The total budget for the Project is US$ 287,943 (USS 141.148 for the 
first year and US$ 146,795 for the second veari. 

3. Payments will be paid in four equal quarterly payments. The last payment 
e\/eiY year will be made after submission of a scientific report to Teva. 

4. Payments will be effected 30 days after the end of the month in which 
the invoice was submitted and once payments are authorized. 



